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DEPARTMENT OF COMMERCE 
BUREAU OF STANDARDS 


WASHING@OMGidential Bulletin No. 5. 


FJS:AER 


March 8, 1918. 


GENERAL NOTE. 


The Bureau has received a number of inquiries from officers 
into whose hands these Confidential Bulletins have come, 
requesting to be supplied with publications on the subjects 
treated. Generaliy speaking, such publications are not avail- 
able, since the investigations reported in these bulletins arte of 
a current character and the work 1s ofttimes progressing more 
rapidly than can be followed ingany formal publication. The 
intent of these annotincements is that officers interested in the 
lines of work treated, may have opportunity to get in touch, 
whether by personal conference or by letter of inquiry, with the 


Work going on, and obtain such specific data as may be needed for 


his particular purposes. When manuscript reports covering 
detailed results of tests and investigations conducted by the 
Bureau are available, copies can be supplied when necessary to 
the military and naval services; nevertheless, in view of the 
volume of such material, the Burcau requests of inquirers the 
fullest possible information regarding the use which is to be 
made of it, in order that unnecessary time and cxpense may not be 
incurred in the preparation of unessential compilations. 


Electroplating. The present plan for the study of electro 


dc;0s8sition involves a concentration unon zine plating solutions, 
since the preliminary corrosion tests have indicated the very 
great superiority of zinc plating over copper and nickel plating 
as a protection against corrosion. A study of the conditions 
most favorable for zinc coating is highiy desirable in view of 
the fact that many of the solutions uscd in commercial plants 
have been treated as sccorct formas; moreover, they do not in 
every case give entire satisfaction, 


Aeronautic Recording Instruments. AG the tees of the Sienal 
orps, and the National Advisory Couwmitrec for Acronautics, the 
Bureau. is investigating the subject of suitatlc barographs for 
Gxperimcental work on aircraft. Difficulties of manufacturing 
instruments of this character which are designed to record tne 
Bliitude of aircraft on a moving chart continuously during flight, 
az2 such that it has been necessary to give the subjcct special 
study to the end of providing reliable data as a basis upon which 
the manufacturer may work, and thus to reduce delay by carrying 
on the cxperimental ,wwork in the most cfficicnt manner. Con- 
sidcration is also being given to the important matter of 
dispensing with the use of ink as a medium of recording. 
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6 Anti-freezing Solutions. The study of anti-freezing solutions 


for vadiators of motor trm.cks and other water—-vosolead matory 
vehicles hag *tequired considerable atiension. 4 preliminary state- 
ment has been prepared from which the following conclusions are 
quoted: (1) Calcium chloride solutions should be used with caution, 
if at all, on account of their corrosive action; (2) Kerosene or 
Similar oils should not be used on account of their inflammability, 
high boiling point and deteriorating effdéct on rubber; (3) Mixtures 
of glycerine and alcchol may be used, but the price of glycerine 
and the need fo2 it in the menutacture of munitions snculd preclude 
its use;(4) Solutions made from either wood alcohol or denatured 
alcohol seem at the present time to be the most desirable sclutions 
touse, If the wood alcohol is free from acid, there is litvle 
cnoice between the two alcohols. Wood alcohol costs more than. 
denatured alcohol and is more volatile, but its lower freezing 
point permits a less amount to be used, which may counteract the 
above disadvantage. 


Balloon Gases. A brief report has been made to the Signal Corps 
on the Gffocot of impurities in balloon hydrogen upon the balloon 
fabrics, and a paper has been prepared upon methods of determining 


the permeability of balloon fabrics to hydrogen, 


Vacuum Tube Data. A large nuinber of important technical papers 
relating to vacuum tube amplificrs have been studicd. These | 
instruments have assumed great importance in the reception of radio 
Signals; accordingly a digest of the information has been prepared 
and mimeographed for distribution to officers and engineers of the 
services concerned. 


Tele none and Telegraph Rquipment. The Bureau's equipment for 
investigating and tésting telephones is being applied to various 


uses in military and naval work in which the highest accuracy of 


transmission is an essential factor. Studies ave also being 
made relative to the sensitivity of radio instruments in the 
reception of signals under extraordinary conditions. 


Charonometric Measurements. At the request of the Navy Department, 
the Bureau is conducting several difficult technical investigations 
requiring the development and use of devices for measuring and 
recording extremely small intervals of time. 


Leather. In addition to the regulaz work on leather (including 
Teather from fish skins) cxperinents are in yrogenss:here and at 
Camp Meade in cooperation with the military authorities on the 
effect of various greases and waterproofing compounds on the 
wearing qualities of sole leather. 


Light Alloys. 


The investization: which the Bureau has been making along this 
line has been directed principally to the following objects: ‘. 
(1) The development of the best possible casting alloy. (2) The 
development of the most suitable rolling and forsing alloy, 
particularly for the manufacture of shcct and tubing used in 


oF ere , Bee een MED A en BS | oa) Ge? i AP wR eP St Bey ae ee 
4 . " . er ats oe : Dat Ane 


* Ag marecce: aes: wo Dehetre ped oye hl ont | «ONO HS Li 

vale fs Pe Tage SEO Te tHe Sas: extort © . 

re ATR DEES ca faueeetg | A, 2 roth cei @ fesse, BOS be ST bupet nad 

‘: : OF €: “ae ‘ oe leant hh oy: LOT Ont ie caw vv ott ng Bes Shs TLQSTY cae 

ght & da C OTER Wes eS, OU ad f108 % wrtotiirioe. , ehizrelAg Ady he} 

te 2G, ‘Ou OFS oe, ap ) asa EFO > « Sy Laue TOD. Tloxz Fa toa: Sryeous 0, . 

7 Uiahhh odors iB Ma ke iS oO, Teceoes e bow od, ton Di uode sik 

eee rid 210, (z }s enpdeary: ice" FOST Te. nas PtaAOL Ts vob bre’. TALE ‘on. 

5 SSL FO oe). mer Ot, “Zh, Se dtu “Ww be eu os ‘Mam Lec and + : ke “fg 
SMRMiOsS Lode etotstou Yo: ot (aoe tutsa Od bl PP ok. 

7, ocean ca ed Sip parr sox Pa: pian obion : snbia tube e 

aipiobtelos aldegiaoh deen add. od. ot onde toreors ont te ae 

oOMOITL a2 Oredt Shoe monk coxd ph Lodeole bot. ene BPS 

Sos, OO: treo, Logon Ls. bool! eb Losior toast AA oa He oawthy 

me a 7 & ti temol. pth wea .ofptstor-eteom of bas) Dodeqdaaes 


: eds: donturdmos- wane’ lo agin bee wr ado tciheoed aco l: & ed tose 
‘~oysiast hs 


=. ee rv ate 


st, epemrarten o> 


_ > eee ae ah): si Ee at 5 we 
Fevteg Fiber 4 fea ey ix iA ai shad Od eres ope vp % Al a Se, rt my 7 MTOeED x ae tad, A CY Tas te ans ne 


4 
e Old equ wopo chy dt: root ST ate (Phmceregith, OP OO De 
+ core? i. TO SQ FO are Ore jae ae Boe ae’ dnd eae Sone q. & Rely 
f + f 
. 
> #, 


cbs the ho. k tacky isi nal Lad: Ror aphee ee 


a ttOwn % ba 
RE ra ane AL 


by wi igen set ole slats Ace en ee ttn heen one en rs Rh on 
a ae Pe ee Reha er Se! bal ae soe i, 4 iad A Ores 29.) a the, + te  d sir 
‘ , se . ‘ S 
91 uy 7 est te we i Saaee 
nn? a 6 Oe isk de we OK CRAG) MA ey B i . TAS a ‘Sus Ast ihe NG, Bier. * a 


2 ORbSR 20 Omi heqoog s pli Rid Se ees teeny eed Byer B 
WO Lap Dy ep ok eeu MEME pany Ma vi ak r Os gett if, o Kia Lp ages 
. ote P eS apt 7 A: en ae r Te we ' Ris ba | ar A i ok BA Pawo i “Emel ore Tt Tuhodqe my 


° fe EUR of ts 


4 RL: to 2 4 ae § | a hd hed ak dy a eH ~ # eins ‘fitpe bis r{cr, goplot. 
_ ri m ye ngs << 
ut Ve OF. DOL cers «x 3 O 4:8 co ete, hos. alt hee Chae aait 


ho, Yoasomes: teeryred. old do tde at yaev Laven Bas. pel a : 


BELO: 0818. of5 ey hore § . 2 BE Poy st Akt igooara: te pb Riise e 
Vi Ty BE iieteet: ofhay To viiebieres. o0c;,08) Seas 


a Weta ,: POO yrs £b: TOs 22... “Perey: alermbia: te 4 


, enoat ag © yall Ur ce FARMS IO , Ont Ta , ere Oe HOT eOlr. & 
veiolpaniteoval’ isc padoet JLvos tts iavevee’ ‘Ohl IGunnOO BL & 
; F 


AOL Bete Sos tet seu teeh xo wags beast te: mono Loved out 4 . 
~? t 4 i 


Ts e/ ih ee, kg BLe ¥ Te Tek. Lis Sng. i Long tt26, 


esos Ons }. TORTAI« NG ALOwW, sphere eit: ot nottebbe nT" 
88 $85 919ed.egegao soimoritoqxe Lenite oak. ace 
ed HAtiw masvaseqoso, mi. 
aA 8 k BNLLOOUMO teow bru BoRne Ta m0 2 83. Bh 
| | ve xpddeoL Rhone sanitonme ats 


" BEAS ROL 6 Oatksecr noed, BSS upset of8. Hho tet aH b8 
auty | Cap? 8.3 D2lvallo® ade ot) yilagkents “Daetos 

soi a gasses peg st neee: ted aah. to oan 

8 olday Seabee. ert are 

ai ; me srs brent tex as ha epee . 


‘J i : 4 . i : a , a4 he oa mh es; 
Cy ee as es be ‘obi tpt je aria hae 


pa a 


aireraft construction. (3) The study of the best heat treatment 
for rolling and forging alloys, | 

Owing to the fact ‘pat at ab the Bureau does not possess 
ng alleys, much of this work has 
been carried out with the most effestive and cordial cooperation 
of the Washington Navv Yard od of the Aluminum Company of America 
at its New Kensington plant. 
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Tests of of Hagnesium--Alwri mm Alloys for_ rolling | or forging.- The 
attractiveness of this sévies of alloys for aircraft construction 
lies in the fact of their lightness; the density of such alloys is 
less than that of aluminum or duralumin. Ingots have been cast of 
different compositions oF nagnesium ranging from 0 to 80 per cent., 
and their behavior during rolling or forging has been studied. It 
is not possible to roll or forge satisfactorily magnesium~aluminum 
alloys containing more tian anproximately 3 per cent. of magnesium, 
Such an alloy can be obtained with a tensile strength of from 50,000 
to 35,000 pounds peyv sdquare inch and an elongation of about 30 per 
cent. Higher results are obtained when there is also added a 
percent or so of coprer. 


Tests of fests of Aluminum-llapnesium A Alloys to which have been added, 


respectively, | nickel, “co copper, manganese t- Three series of alloys 
have been prepared in tne torm of sheet consisting of various 


percentages of aluminum and mammesium, with nickel, manganese and. 
copper. The physical properties of these alloys nave been studied 
eas rolled, in the annealed condition, and after heat treatment. The 
alloys of alumi num-magnesium-copp¢ sx show a marked increase in the 
physical propers ies after héat treatment, amounting to as much as 
90 percent., whereas alloys of aluminum-magnesium-manganese are not 
effected at all by heat treatment and the alloys of alumi mum 
magnesium-nickel, only very slichtly 

It should not, notewer! be as sumed from thie that.for all 
purposes the aluini mim -~neenesium-manganess and. a) uini num-manganese— 
nickel series are not useful, since in many cases it may be more 
desirable tO have ah alloy which is resistant +o corrosion or which 
retains its strength at high temper ‘ahr? ratien thaa to have one 


aot 
which has a superior hardness at ordinary temperatuves 

The Heat Treatment of Aluminur-Magnesium-Copper Alloys.- This 

OT Snr GR 2 eae SRR Jar Diy ei Ca mein ct rae RIES = <eemeremceteentnns ienneenas Pe : 
work was done with tne purpose of discovering tic dést Iéat treatment 


sonditions for the aluminum-magnesiunm-copper aiicys. Durelumin, an 
alloy of this series, has been heat treaved commercially by quench- 
ings in cold water from approximately S20°C., followed by aging at 
ordinary temperatures. Extensive tests made by varying the 
senaperature of quenching and the time and temperature of aging, have 
led to the conclusion that the properties cbtained by heat treatment 
are quite dependent upon the heat treatment conditions. A much 
better heat treatment than the one which has heretofore been used 
commercially consists in the quenching of alloys of this series from 
510° to 520° in a bath having a temperature of from 125° to 150°, 
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and aging preferably in this bath at the same temperature from 20 
to 46 houre, or at an ordinary temperature from 5 to 6 days. 

These results were cbhtaineai witha whe cooperation of the Alumimm 
Company oz America, ané. thic firn. is now utilizing this revised heat 
treasmens in the production of aluminum alloys of this type. 

A great deal of work ‘mae also teen done on the study of the 
transformations of the abiurimim-magnesium-copper alloy series, with 
the hogs of a better elusicetion of the phenomenon of hardening in 
these allorse. 


Resnectfully, 
S. W. STRATTON 


Director. 
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